(Searching PAJ 



1/2 s<— V 



PATENT ABSTRACTS OF JAPAN 



(11 publication number : 2000-192432 
(43)Date of publication of application : 11.07.2000 



(51)Int.CI. 




E01F 13/00 
F16F 7/12 




(21) Application number : 

(22) Date of filing : 


10-369381 
25.12.1998 


(71) Applicant 

(72) Inventor : 


MITSUBISHI CHEMICALS CORP 
TANAKA TOMOHIKO 
NAKAMARU MASAFUMI 
URASHU IBRAHIM 



(54) COLLISION CUSHIONING BODY FOR VEHICLE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain an excellent 
cushioning effect, and to simplify installation and attain 
temporary reuse by forming a collision cushioning body 
of a shell body composed of a thermoplastic synthetic 
resin formed in a hollow body having a large diameter 
and a plurality of expansion pipes housed in the shell 
body and made of the thermoplastic synthetic resin. 
SOLUTION: A plurality of expansion pipes 3 made of a 
thermoplastic synthetic resin are housed into a shell 
body 2 and used as a cushioning material, recoverability 
to deformation is improved, and the cushioning body has 
properties being difficult to be broken even by 
deformation. Since the cushioning body abounds in 
lightweight properties at that time, the cushioning body 
can be reinstalled even when the shell body 2 is to some 
extent broken. Consequently, the shell body 2 is also 
composed of the expansion pipe molded by the same 
method as the expansion pipes 3 and made of the 
thermoplastic synthetic resin on strength. A blow molded 

form comprising a resin such as polyethylene, polypropylene or the like, an extrusion molded 
form or the like is employed normally on molding. Accordingly, reinstallation is carried out and 
the same effect as an effect before a collision cannot be displayed, but temporary use is 
enabled and the safety of a road can be maintained continuously. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

l.This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** s h ows t h e wor( } which can not be translated. 
3. In the drawings, any words are not translated. 

DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the collision buffer for vehicles. In detail, it is installed 
in the branch point of a route, a median strip, a quaywall, etc., and is related with the collision buffer for 
vehicles which carries out absorption relaxation of a collision thing, therefore the impacts which can be 
set, such as vehicles and a marine vessel. 
[0002] 

[Description of the Prior Art] Many things which packed water and sand are used for the interior of the 
coat object which consists of thermoplastic synthetic resin with which the collision buffer for vehicles 
was comparatively used as the hollow object of a major diameter, and, as for the collision buffer for 
marine vessels, foaming synthetic resin etc. is used. It is put on the branch point in the road in many 
cases, and it is installed in order to ease the impact of the vehicles which are mistaken in the route which 
should progress, are going to change a track confusedly, and collide at the branch point. 
[0003] 

[Problem(s) to be Solved by the Invention] However, the work at the time of the important collision 
which inner water will not ********** jf a crack etc occurs on a coat object although a buffer effect 
demonstrates the preeminent engine performance with that effective with which the buffer of this 
conventional type filled up water for example, into the coat object is not carried out, or an effort also 
with considerable maintenance inspection of whether there is any object which has escaped from water, 
and costs are needed/Moreover, what put sand in the interior of a coat object is deficient in a buffer 
effect, and its impact concerning an operator is too great. Moreover, in order that both may use heavy 
lifts, such as water and sand, a serious effort is needed for installation. This invention solves the above 
problems, has a good buffer effect, and offers the collision buffer for vehicles in which a reuse easy 
[ installation ] and temporary is possible. 
[0004] 

[Means for Solving the Problem] A summary of this invention consists in a collision buffer for vehicles 
which consists of a coat object which consists of thermoplastic synthetic resin comparatively used as a 
hollow object of a major diameter, and two or more drawing pipes made of thermoplastic synthetic resin 
contained by this coat object. Hereafter, it explains per example of a collision buffer for vehicles of this 
invention using a drawing. Drawing 1 is the perspective diagram of an example of a collision buffer for 
vehicles of this invention, and drawin g 2 is drawing of longitudinal section of heating drawing 
equipment, one in drawing - a collision buffer for vehicles, and 2 -- a coat object and 3 - a drawing 
pipe made of thermoplastic synthetic resin, and 4 a pars basilaris ossis occipitalis and 5 - a covering 
device and 6 - weight and 7 - a flange and 8 - a fixed part and 9 - a bolt 10 - a heating cylinder and 
1 1 - a die and 12 - in a seal and 15, an internal former and 16 show a thermoplastics pipe (precursor), 
and, as for cooling water and 13, 17 shows [ a cooling pool and 14 ] a drawing Plastic solid, 
respectively. 

[0005] The collision buffer 1 for vehicles of this invention consists of a coat object 2 and special shock 
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absorbing material held into it. It is the drawing pipe which consists of special shock absorbing material, 
i.e., thermoplastic synthetic resin. As thermoplastic synthetic resin which constitutes the coat object 2 of 
the collision buffer 1 for vehicles of this invention, thermoplastics of arbitration, such as polyethylene, 
polypropylene, ethylene propylene rubber, polystyrene, a polyvinyl chloride, polyethylene terephthalate, 
poly naphthalene terephthalate, a polycarbonate, and a polyamide, is used. Although shaping methods 
are also arbitration, such as blow molding, extrusion molding, injection molding, and rotational casting, 
since the coat object 2 is made into about height 1 .5m and about [ diameter lm ] magnitude, it is usually 
good. [ of using large-sized blow molding or rotational casting ] As thermoplastic synthetic resin which 
constitutes the drawing pipe 3 made of thermoplastic synthetic resin held into the collision buffer 1 for 
vehicles, crystalline thermoplastic synthetic resin is used suitably. 

[0006] As a desirable thing of such resin, un-replacing or a halogenation vinyl polymerization object, 
un-replacing or hydroxy substitute polyester, a polyamide, a polyether ketone, an aliphatic series poly 
ketone, polyoxymethylene, etc. are mentioned, more - desirable ~ a line of a linear polymer of ethylene 
or a propylene, ethylene or a propylene, and at least one kind of other comonomers - a copolymer of a 
copolymer, polyvinylidene fluoride, polyoxymethylene and these, and at least one kind of other 
comonomers is mentioned, as an especially desirable thing — a linear polymer of ethylene or a 
propylene, or a line of these and at least one kind of comonomer — a copolymer is mentioned. In these 
thermoplastics, granular fillers, such as tabular fillers, such as fibrous fillers, such as glass and carbon, 
talc, and a mica, or a calcium carbonate, a barium sulfate, and carbon, may be contained. 
[0007] It considers as the hollow pipe-like drawing pipe 3 using the above-mentioned thermoplastic 
synthetic resin. Circular, a square shape, an ellipse form, etc. are the pipes of a configuration of ** in the 
hollow pipe-like drawing pipe 3, and what was made into the condition of having given deformation by 
drawing, i.e., solid phase, and having given orientation to a molecule is said. By, for example, making 
shaft orientations and a circumferencial direction pass an internal former which has the bigger cross 
section than the interior cross section of a primary stage of a precursor for a pipe made of thermoplastic 
synthetic resin (precursor) by solid phase as a method of manufacturing a drawing pipe, the diameter is 
expanded and it is obtained by method of carrying out drawing deformation. Moreover, as other 
methods, JP,2-258323,A etc. is made to pass an expansion molding machine for a hollow object, and a 
method of carrying out drawing deformation of the hollow object is also indicated. 
[0008] In this invention, a drawing is a desirable thing thick the first stage made smaller than 20% below 
a condition of solid phase, i.e., melting point temperature, 25% about thickness of a precursor at 
temperature with a melting point of -10 degrees C or less especially preferably the melting point of -5 
degrees C or less preferably in a precursor. That is, if thickness of a precursor is 10mm, thickness of a 
pipe after a drawing will be preferably set to 2mm or less 2.5mm or less. When thickness is larger than 
25%, necking does not take place to homogeneity and an extended pipe made of thermoplastics with 
satisfactory thickness and reinforcement is not obtained. A drawing of shaft orientations lengthens the 
length of a precursor for a precursor below a condition of solid phase, i.e., melting point temperature, at 
temperature with a melting point of -10 degrees C or less preferably especially the melting point of -5 
degrees C or less at a longitudinal direction (shaft orientations) of a precursor. 
[0009] or [ moreover, / that a drawing of a circumferencial direction is the same in a pipe bore after a 
drawing as compared with a bore of a precursor ] ~ or it enlarges, and it is contained also when an outer 
diameter of a drawing pipe becomes [ for example, / a bore of a drawing pipe ] larger than a bore of a 
precursor small compared with an outer diameter of a precursor. A drawing Plastic solid (drawing pipe) 
of the shape of a hollow pipe which consists of thermoplastic synthetic resin is acquired by heat-treating 
a drawing Plastic solid, after carrying out cooling solidification or extending to shaft orientations and a 
circumferencial direction, extending a pipe made of thermoplastic synthetic resin which is a precursor to 
shaft orientations and a circumferencial direction. What is necessary is just to use a method which lets 
the cooling pool 13 with which a refrigerant 12 was filled immediately after having heated the precursor 
16 made of thermoplastic synthetic resin to predetermined temperature, and passing internal FOMA 15 
and a die 1 1 simultaneously using the heating apparatus 10 shown in drawin g 2 in order to extend to 
shaft orientations and a circumferencial direction, cooling pass. 
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[0010] That is, the pipe (pipe) 17 immediately after carrying out biaxial stretching with a die 1 1 and a 
former 15 is immediately cooled by cooling pool 13, without once cooling. A cooling pool 13 and the 
internal former 15 may let a cooling pool 13 pass immediately after having lapped with a cooling pool 
13 like drawin g 2 , and passing the internal former 15. 14 in drawing is a sealant which maintains a 
watertight between cooling water and a pipe 17. A means to contact as a cooling means from an outside 
of drawing Plastic solid 17 of the shape of a hollow pipe which had gases, such as liquids, such as water, 
or air, extended, for example, and to cool is mentioned. When using a liquid for cooling, it can spray on 
a front face of drawing Plastic solid 17 which had a refrigerant extended by the tub 13 which prepared 
an entrance which attached a device in which a refrigerant did not leak by the seal packing 14 etc., and 
an outlet through drawing Plastic solid 17 of the shape of a hollow pipe extended where a refrigerant 12 
is filled, and can cool. 

[001 1] Moreover, a gas and a liquid can also be used together. Moreover, it is also possible to cool by 
letting a hollow work extended in cylinders, such as rubber, a metal, etc. which let a liquid pass to 
inside, pass. Moreover, drawing Plastic solid 17 of the shape of a hollow pipe which consists of 
thermoplastic synthetic resin is acquired also by heat-treating a drawing pipe made of thermoplastic 
synthetic resin fabricated and obtained, without using a cooling pool 13 in equipment of drawin g 2 at 
temperature with a melting point [ of thermoplastics which constitutes this Plastic solid out of oven / the 
melting point of -10 degrees C to ] of -25 degrees C. When heat-treating in oven, the processing time is 
less than 60 minutes less than 60 minutes 10 minutes or more 30 minutes or more preferably. Heat 
treatment holds a drawing pipe made of thermoplastic synthetic resin in a coat object, and after 
considering as a configuration of a collision buffer for vehicles, it may be performed. As for heating 
oven, a thing of heating-medium tub types, such as a far-infrared-heating type, a hot blast circuit system, 
a cistern, and a steam, is suitably used according to the object. 

[0012] If such drawing Plastic solid 17 heats after heat treatment to temperature beyond crystallization 
temperature, it can check existence of a drawing (orientation) from contracting greatly. What is usually 
contracted 5% or more, a thing contracted 7% or more preferably, and a thing contracted 10% or more 
more preferably are called good drawing. Contraction in this invention means a value which measured 
an extended thermoplastics Plastic solid (pipe) according to B of the thermoplastics pipe length reload 
examining method of ISO2505 law. If it heat-treats to a drawing Plastic solid after a drawing, the 
amount of contraction will become small, but even if it is the heat-treated Plastic solid, if an amount of 
an orientation crystal is measured using a differential scanning calorimeter, it can check [ a drawing 
and ] whether orientation is carried out. For example, the amount of heat of fusions (1st order) at the 
time of temperature up of samples (logging piece of a drawing Plastic solid to measure etc.) is measured 
using a differential scanning calorimeter. Subsequently, this sample is cooled to 0 degree C, temperature 
up is carried out again, and the amount of heat of fusions (2nd order) is measured once again. A ratio 
{(1st order) : (2nd order)} of this (1st order) amount of heat of flisions and the amount of heat of fusions 
(2nd order) can call it a thing of a drawing condition with 1.01 or more good things. 
[0013] A ratio {(1st order) : (2nd order)} of this amount of heat of fusions changes somewhat with 
classes of resin, and, in the case of polyethylene, in the case of 1.02 or more and polypropylene, it can 
be preferably called a thing of 1.15 or more and a more desirable drawing condition with 1.2 or more 
good things 1.1 or more 1.01 or more. A thermoplastic synthetic-resin pipe used as a precursor can carry 
out extrusion molding of the thermoplastic synthetic resin, or injection molds it, and can form it. 
Depending on the case, a thermoplastic synthetic-resin block may be made into the shape of a pipe 
through cutting. 

[0014] In this invention, the hollow drawing pipe 3 or a pipe-like drawing Plastic solid which consists of 
thermoplastic synthetic resin obtained as mentioned above is used as packing for a buffer of the collision 
buffer 1 for vehicles, as shown in drawin g 1 , i.e., two or more drawing pipes 3 made of thermoplastic 
synthetic resin are held in the interior of the coat object 2, and it considers as shock absorbing material. 
Although a number which holds the drawing pipe 3 made of thermoplastic synthetic resin changes to the 
coat object 2 with thickness of the drawing pipe 3 made of thermoplastic synthetic resin, a drawing 
degree, etc., about 3-30 can usually be considered. As for the drawing pipe 3 made of thermoplastic 

http://www4.ipdl.jpo.go.jp/cgi-bin/tran_web_cgi_ejje 3/1/2004 



Page 4 of 5 



synthetic resin, it is desirable to use a joint implement, or to weld mutually two or more [ of those all or 
the drawing pipe 3 made of thermoplastic synthetic resin ] and at least 3 or more, and to have carried out 
connection unification, when distributing an impact to all the pipes 3. 

[0015] Of course, it is desirable when carrying out the connection unification of the drawing pipe 3 
made of thermoplastic synthetic resin and the coat object 2 also distributes an impact. Furthermore, 
although it is one of the features that the collision buffer 1 for vehicles of this invention is lightweight, 
and it is also convenient to convey, since the lightweight collision buffer 1 for vehicles will bound off 
when vehicles etc. collide, and it does not work as a buffer only by putting on a route etc., it has the 
need for immobilization to some extent. Little ****** 0 f immobilization is also good for the pars 
basilaris ossis occipitalis 4 of the coat object 2 in sand or water as an object for weights 6 in fixing the 
coat object 2 to a route etc. by mechanical means of bolt 9 grade. If flange 7 grade is prepared in the pars 
basilaris ossis occipitalis 4 of the coat object 1 and the fixed parts 8, such as many openings for 
immobilization, are formed in this, even if a part of fixed part 8 is damaged, it is fixable using other 
openings (fixed part). A covering device 5 prevents that a foreign matter enters from the upper part. 
[0016] A reason using the drawing pipe 3 made of thermoplastic synthetic resin as shock absorbing 
material has very high recoverability [ as opposed to deformation in this pipe ], and a browning form is 
because it has a property which is hard to destroy even if it carries out (it is a pile to a crack) and is rich 
in lightweight nature. Especially, unique endurance is shown to crookedness. Even if an automobile 
collides, the drawing pipe 3 made of thermoplastic synthetic resin of a collision buffer for vehicles of 
this invention will be in the condition of having been crushed without being destroyed mostly, and, 
moreover, its recuperability is also large, that this property has that construction material is 
thermoplastic synthetic resin and thermoplastic synthetic resin in a drawing condition, and a 
configuration - hollow - it is attained by combination of having presupposed that it is tubular. When 
vehicles etc. collide with the collision buffer 1 for vehicles by unforeseen accident, the conventional 
collision buffer 1 for vehicles will be destroyed to an unrecoverable condition. Since the collision buffer 
1 for vehicles is considered as layout which fully absorbs an impact, it is natural. After the occurrence of 
accident, although accident processing is performed promptly, it is rather difficult to carry out promptly 
to exchange of the collision buffer 1 for vehicles. 

[0017] Since water escapes especially from a collision buffer for vehicles filled up with water, a reuse is 
impossible. In recent years, from development of a transportation network, since huge delay will be 
caused if there are too many vehicles and accident processing is prolonged, accident processing must be 
performed as promptly as possible and an original-state return of a route etc. is also natural. However, it 
is difficult to reinstall a collision buffer for vehicles on that spot. Since a location in which a collision 
buffer for vehicles is installed is a location where accident may happen rather than others, this problem 
is very large. 

[0018] The collision buffer 1 for vehicles of this invention holds two or more drawing pipes 3 made of 
thermoplastic synthetic resin in the interior of the coat object 2, and is considering as shock absorbing 
material, and this drawing pipe 3 made of thermoplastic synthetic resin can reinstall it, even if 
recoverability over deformation is very high as mentioned above, and the coat object 2 is destroyed to 
some extent, since a browning form has a property which is hard to destroy even if it carries out (it is a 
pile to a crack) and is rich in lightweight nature. Although an effect equivalent to collision before cannot 
be demonstrated, of course, a temporary temporary activity does so a very large effect of it being 
possible, and maintaining safety of a route continuously (without breaking off temporarily). Although 
the collision buffer 1 for vehicles of this invention consists of a coat object 2 and a drawing pipe 3 made 
of thermoplastic synthetic resin, also as for the coat object 2, it is desirable on reinforcement to consist 
of a drawing pipe 3 held in the interior and a drawing pipe made of thermoplastic synthetic resin (Plastic 
solid) cast by same method. However, the coat object 2 cannot but serve as a big cast of a path. Since 
fabricating is difficult for a drawing Plastic solid of such a major diameter, a blow molding article, a 
knockout cast, etc. which usually consist of resin, such as polyethylene and polypropylene, are used. 
[0019] 

[Example] Although an example is shown below, this invention is not limited to the following examples, 
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unless the summary is exceeded. 

Extrusion molding of the example 1 polyethylene resin (density: 0.948 g/cm3, 10 MFR:0.05g /, minutes) 
was carried out, and the tubular precursor with the outer diameter of 60.1mm, a bore [ of 27mm ], and a 
length of 2.3m was obtained. The equipment (the internal former prepared what **** the cone section 
with a 15 degree maximum outer diameter [ of half-vertical angles ] of 80mm) shown in drawin g 2 was 
used. The internal former was heated at 120 degrees C, and the internal former was equipped with the 
tubular precursor in a heating condition, and it was left until it would be in the stable state thermally. 
The precursor was extended by part for lOOmm/in drawing speed, and the drawing Plastic solid of the 
shape of a hollow pipe with an outer diameter [ of 80mm ] and a bore of 75.6mm was acquired. Nine 
drawing pipes with a length of 850mm were cut down from this Plastic solid. A total of a repeat and 36 
drawing pipes was obtained for the same actuation 4 times. Heating contraction of the shaft orientations 
of a drawing pipe (the value (% display) which divided the sample area after maintenance and heating 
contraction into the 150-degree C thermostat by the original sample area for the sample with a length of 
200mm for 60 minutes at the free condition was 13%.) 

[0020] Moreover, the ratio {(1st order) : (2nd order)} of the amount of heat of fusions (1st order) 
measured by DSC and the amount of heat of fusions (2nd order) was 1.01. The coat object diverted to 
some other purpose and used the drum made from ultrahigh-molecular- weight high density polyethylene 
(the outer diameter of 590mm, a height of 900mm, the minimum bore of 560mm, net volume of 2041.). 
The upper part of this coat object was cut, 36 above-mentioned drawing pipes were inserted, the cut 
covering device was welded and the collision buffer for vehicles was obtained. Shock resistance was 
examined with the cylinder steel drop test equipment with a guide rail (18 A, 18B) which shows the 
obtained collision buffer for vehicles to drawin g 3 . Weight of steel 19 was set to 100kg, and natural 
drop of the height was carried out from 6.3m. Although visual observation was carried out, and 
deformation was observed by the coat, there was no failure. 

[0021] It was filled up with water, without putting a drawing pipe into the coat object used in the 
example of comparison 1 example 1. Weight exceeded 200kg and migration took time and effort very 
much. Shock resistance was examined for this like the example 1 using the equipment of drawing 3 . 
The crack went into the coat object drum section, and inner water flowed out. 
[0022] 

[Effect of the Invention] The collision buffer for vehicles of this invention has a good buffer effect, and 
since a browning form has the property which is hard to destroy even if it carries out (it is a pile to a 
crack) and is rich in lightweight nature, even if installation is an easy collision buffer for vehicles, 
especially the drawing pipe made of thermoplastic synthetic resin that is shock absorbing material has 
the very high recoverability over deformation, and a coat object is destroyed to some extent by the 
impact, it can reinstall. Although an effect equivalent to collision before cannot be demonstrated, doing 
so the very large effect of a temporary temporary activity being possible, and maintaining safety of a 
route continuously (without breaking off temporarily) etc. is the collision buffer for vehicles which was 
very excellent practically. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] A collision buffer for vehicles which consists of a coat object which consists of thermoplastic 
synthetic resin comparatively used as a hollow object of a major diameter, and two or more drawing 
pipes made of thermoplastic synthetic resin contained by this coat object. 

[Claim 2] A collision buffer for vehicles according to claim 1 which a coat object turns into from a 
drawing. Plastic solid made of thermoplastic synthetic resin. 
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DRAWINGS 




16 1 

[Drawin g 3] 
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